Abstract: This POLICY PAPER presents an economic model showing how incumbent local exchange carriers may deter efficient facilities-based entry for high capacity loop facilities through the use of quantity-discount contracts for Special Access services. Since efficient entry is deterred, these contracts are socially inefficient. The theoretical model also shows that the entry-deterring effects of the contracts are eliminated if highcapacity circuits are made available at prices based on economic costs (e.g., TELRIC) and made available without use restrictions historically applied to such access. To foster efficient facilitiesbased entry, federal policies must address the entry-deterring components of Special Access contracts and make high-capacity facilities available on an unbundled basis at cost-based prices.
I. Introduction
Some believe that the largest corporate users of telecommunications services -the Enterprise market -have numerous facilities-based alternatives from which to buy telecommunications services because of their large expenditures on telecommunications services. Yet, market evidence reveals that the incumbent local exchange carriers ("ILECs") continue to provide about 95% of the telecommunications facilities used to serve this sector. 1 Given the apparent richness of this market for facilities-based entry, an important question is why is there so little competition in the Enterprise sector?
There are, of course, many possible explanations for the lack of facilitiesbased entry. On the one hand, there are significant exogenous entry costs 2 inherent to the telecoms business.
That is, the fact that Enterprise telecommunications expenditures may be large, and their demand may be concentrated, does not a fortiori mean that the Enterprise market is economically suited for facilities-based entry. As explained in more detail in Section II.A infra, even the FCC concedes that the structural characteristics inherent to the Enterprise market make entry difficult at best. While market density should improve the prospects for entry, density is not the only economic factor that limits the profitability of entry in telecommunications markets.
On the other hand, and as demonstrated herein, the incumbents have successfully stymied competitive facilities-based entry into the Enterprise sector by creating significant endogenous entry costs 3 through a form of exclusionary 1 For example, various public filings reveal that:
• Over 98% of AT&T's local services for business customers of DS-1 level or higher are provided over ILEC special access services.
AT&T Corp. Petition for Rulemaking to Reform Regulation of Incumbent Local Exchange Carrier Rates For Interstate Special Access Services, FCC Docket RM 10593 at 17; and
• Sprint reported that for just its long-distance segment (not including wireless) it "continues to rely upon the ILECs for approximately 93% of its total special access needs despite aggressive attempt to self-supply and to switch to CLEC-provided facilities wherever feasible." Comments of Sprint Corporation, FCC Docket RM 10593 at 3.
pricing structures incorporated into long-term contracts for high-capacity facilities in an effort to protect their monopoly power and rents. Properly designed, these contracts attenuate otherwise profitable entry as well as prevent competitive carriers from using more economically-priced Unbundled Network Elements ("UNEs") for their high capacity access needs. 4 Not surprisingly, several potential entrants and purchasers of high capacity facilities have complained that contracts for Special Access services have the effect of deterring entry, and we review some of these claims in Section II.B infra.
In light of these concerns, an important yet unanswered public policy question is whether or not contracts for Special Access services are designed to deter efficient entry, and thereby reduce social welfare. To address this question, we present an economic model in Section III infra that reveals how incumbent firms deter efficient facilities-based entry through the use of quantity-discount contracts. In the model, we show that both the incumbent and buyer of the Special Access service willingly sign the contract even though it deters efficient entry -that is, all firms behave rationally. 5 Yet, despite the fact that these contracts are entered into voluntarily, they reduce social welfare by deterring efficient entry. Accordingly, the model's finding that quantity discounts deter not only entry, but efficient entry, is extremely important to determine correct telecoms policy. The applicability of the model's primary conclusion -i.e., quantity-based discounts in contracts can be used to deter efficient entry -extends beyond (The Free Press 1985) at 30 ("Transaction cost economics assumes that human agents are subject to bounded rationality, whence behavior is 'intendedly rational, but only limitedly so' and are given to opportunism, which is a condition of self-interest seeking with guile.") (Emphasis in original and citations omitted.) telecommunications, shedding new light on a component of exclusionary pricing behavior by incumbent firms. 6 Solutions to the entry-deterring nature of the Special Access contracts include, obviously, regulations restricting the terms of such contracts most conducive to entry deterrence. The most pernicious term of such contracts is quantity-based discounts linked to large penalties, either a direct payment or higher average prices, for the failure to meet the specified quantity due to a migration to a competitive vendor or to unbundled network elements. However, the administrative costs of an effort to regulate the specific terms and conditions of Special Access contracts may be high, and care must be taken not to rob buyers of price discounts applied to what appears to be monopoly prices for Special Access services.
The theoretical model suggests an alternative and perhaps more effective and efficient solution: Specifically, the entry-deterring efficacy of the contracts can be eliminated if high-capacity circuits are made available on a wholesale basis at cost-based prices (e.g., TELRIC) without use restrictions historically applied to such access. A cost-based price for wholesale high-capacity circuits encourages efficient entry, and nullifies the potential entry-deterring effects of long-term quantity-discount contracts. As such, the model demonstrates that a pro-entry public policy would not only seek to reduce anticompetitive contractual provisions, but also ensure that high-capacity circuits are made available on a wholesale basis at cost-based rates, the latter perhaps being a more effective and lower risk solution than the former. Importantly, for cost-based access to be an effective solution, buyers must be unconstrained either by contract or regulation in the conversion of Special Access circuits to unbundled elements (which are functionally equivalent but priced differently). 7 The ILEC Special Access contracts can also limit the ability of a buyer to substitute unbundled elements for Special Access services. As noted by AT&T: "[E]ven if more broadly available alternatives [to Special Access] were to become available -e.g., if the Commission were to eliminate use restrictions on EELs or if broad-based facilities-based alternative were somehow to emerge -AT&T could not take advantage of them in many cases, because virtually all of these Phoenix Center for Advanced Legal and Economic Public Policy Studies www.phoenix-center.org must be available ubiquitously and without use limitations to eliminate the entry-deterring nature of the Special Access contract.
The POLICY PAPER proceeds as follows: In the next section, a brief history of the issue is presented, including a description of two key entry barriers in the market for high-capacity circuits including contracts. Section III presents our theoretical model illustrating how quantity discount contracts can deter efficient entry. Conclusions and Policy Recommendations are provided in Section IV.
II. Entry Barriers for High-Capacity Circuits
As noted above, many believe that the largest corporate users of telecommunications services -members of the Enterprise market -have numerous facilities-based alternatives from which to buy telecommunications services. However, as the Commission itself conceded when it found national impairment for high-capacity loops in its TRO, entry barriers into this sector are extremely high and, as a result, the incumbents remain dominant providers of high-capacity telecommunications facilities.
As the Commission observed, the lack of entry in this market stems from two sources: (1) the inherent demand-and supply-side economics of the market and (2) strategic entry deterrence by incumbent firms.
A. Demand and Supply-Side Entry Barriers
From a demand perspective, for example, Enterprise market customers demand reliable services that include customized products, significant customer care, and enhanced security features. Moreover, they prefer a single provider capable of meeting all their needs at each of their business locations, which may be in multiple locations in different parts of the city, state or country. As a result, the economics of serving a particular enterprise customer at each of its business' facilities may be very different depending on the location of the facility. 8 While the revenue commitment relative to the best-case cost of constructing a high-capacity loop facility may result in a positive profit margin for a particular [Special Access Pricing] plans impose substantial penalties for early withdrawal, which would negate any savings. AT&T Petition, supra n. 1 at p. 22.
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TRO at ¶ 302.
customer location, there are other obstacles that must be overcome before such competitive entry can effectively occur. These other barriers include the inability to obtain reasonable and timely access to the customer's premises both in laying the fiber to the location and getting it into the building thereafter, as well as convincing customers to accept the delays and uncertainty associated with deployment of alternative loop facilities. 9 Constructing local loops in the best of circumstances generally takes between 6-9 months, yet delays nonetheless occur with great frequency and can impose significant additional costs. In some cases, construction can be delayed via protracted battles with municipal officials over the cost and right to dig up streets or other public rights-of-way to lay fiber. Similarly, obtaining building and zoning permits adds further delay as local authorities often conduct extensive inquiries into the planned construction activity of the competitive carrier. In some cases, local jurisdictions often impose construction moratoriums preventing the grant of a franchise agreement to construct new fiber facilities in public rights-of way to appease political pressure regarding traffic delays. 10 There also is the thorny issue of building access to multi-unit premises. As the Commission noted in its TRO:
Although multi-unit premises could present substantial economic opportunities for competitors, if the entity or individual controlling access to the premises does not allow a competitor to reach its customer residing therein (or places unreasonable burdens on the competitive LEC as a condition of entry), the competitive LEC may be unable to serve its customer via its own facilities, even where a competitive carrier may be ready, willing, and otherwise able to self-deploy the loop. 11 9 TRO at ¶ 303; see also So, while entry may very well be feasible from a best-case financial perspective, the inability to access the customer premise due to third-party intervention precludes entry altogether.
We have by no means exhausted the demand-and supply-side economic conditions that limit the prospects for facilities-based entry. However, these conditions are not the focus of this POLICY PAPER. Rather, our intent is to evaluate the influence of contracts on efficient entry, and we turn to that issue now.
B. Contracts as Barriers to Entry
Exacerbating the significant and inherent barriers to entry has been the incumbents' insistence on including exclusionary pricing structures into longterm contracts for high-capacity circuits. That is to say, in order to get relief from paying the incumbent what otherwise would be the monopoly price for Special Access services, 12 purchasers of Special Access service are typically required to accept significant long-term volume discount provisions and term requirements (usually 3-5 years). 13 And, of course, these contracts also usually contain onerous penalties for failing to meet the contract's volume and term commitments. 14 These discounts on the monopoly portion of the customers demand are often conditioned on choices for the competitive sensitive portion of demand (e.g., discounts on the customer's entire demand that require the customer to maintain fixed levels of spending with the ILEC; alternatively, discounts on the customer's entire demand that require the customer to transfer business from the competitive supplier. As a result, competitors arguably cannot compete for a portion of the customer's business, because it would have to give an enormous discount on this portion to offset the higher cost incurred by the customer on the balance of its business, which must surrender the discount. For a detailed presentation of the types of exclusionary pricing structures under discussion here, see MCI Ex Parte, RM No. 10593 (June 30, 2003) Yet, rather than embrace various offers from CLECs who wanted to move away from UNE-P towards facilitiesbased competition, the Bells rejected these offers out of hand. See, e.g., AT&T Proposes Limiting Phone Network Leasing, REUTERS (29 April 2004) . In contrast to the naïve expectations of FCC Commissioners and some in the Bush Administration, press reports revealed that the Bells never wanted the CLECs to deploy their own facilities, and, in fact, tried to force the CLECs to use the Bells' embedded facilities exclusively. Indeed, both SBC and Verizon are requiring that CLECs use their networks for nearly all of the CLECs' phone traffic, discouraging the CLECs from installing their own equipment and preventing them from leasing from other providers. As a result, the press reported that many talks with these incumbents died. James S. Granelli, Bells Now Aim for Rivals to Use Gear, LOS ANGELES TIMES (7 May 2004). For example, the WALL STREET JOURNAL reported that under the terms of SBC's proposal to Talk America (a small company in Reston, Va., that sells bundled local and long-distance services), SBC would require Talk America to send 90% or more of its phone traffic to SBC's network instead of using its own equipment and not enter similar agreements with rival phone networks. Anne Marie Squeo, SBC Dispute Undermines Move Toward Local Phone Competition, WALL STREET JOURNAL (6 May 2004). In the end, it seems the Bells preferred to keep CLECs' captive because they earn more on UNE-P than they would on UNE-L and, therefore, according to some Wall Street analysts, "appear firm in their opposition to any From the buyer's end, AT&T Wireless ("AWS") -which used high-capacity circuits to connect its cell towers -argued to the Commission that in the absence of unbundled high-capacity loops at TELRIC:
[T]he only ability AWS has to mitigate special access costs is by entering into long-term volume commitments with the ILECs in order to obtain pricing discounts. By locking AWS into long-term commitments, the ILECs greatly constrict AWS's ability to avail itself of alternatives that may arise, and create a disincentive to deploy alternatives facilities even where otherwise economically feasible. AWS must constantly weigh the costs of the termination liability when assessing the feasibility of alternatives to ILEC facilities. 17 Likewise, Sprint advised the Commission that:
The BOCs are the only providers that can offer that geographic and service scope. In an effort to get any discount on interstate special access services, the IXCs must sign up for these broad contracts. To meet the discount terms, the IXCs must leave most if not all of their services with the BOCs. See Sprint Comments, supra n. 1 at 5 (emphasis supplied).
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See MCI Comments, supra n. 13 (emphasis supplied). [Number 20 Phoenix Center for Advanced Legal and Economic Public Policy Studies www.phoenix-center.org Clearly, the buyers of the high-capacity circuits believe that Special Access contracts are deterring facilities-based entry.
From a theoretical perspective there are a number of unanswered questions regarding these apparent exclusionary pricing provisions in the Enterprise market. First, can these contracts deter efficient entry and, consequently, reduce social welfare? And, second, what remedies are available to attenuate the ILECs' exclusionary pricing strategies? In the next Section, we construct an analytical model to shed light on these important questions.
III. The Model
Our model is an extension of the one found in Aghion and Bolton's 1987 paper entitled Contracts as a Barrier to Entry, published in the AMERICAN ECONOMIC REVIEW. 20 In that paper, Aghion and Bolton present a formal theoretical model showing that "an incumbent seller who faces a threat of entry into his or her market will sign long-term contracts that prevent the entry of some lower-cost producers (at 388)." In this POLICY PAPER, we generalize the Aghion-Bolton model to include stylized "quantity discounts." As we show, the solution is related to that of Aghion and Bolton, in that we find that a quantity discount contract between the buyer and seller can deter efficient entry and such contracts are, consequently, socially inefficient. The result obtains even under the conditions that all participants are rational and none are fooled by strategic behavior or false signals. Like Aghion-Bolton, we find that the entry deterring contracts are privately profitable but socially inefficient even if all entry is not deterred.
In our model there are three primary participants: (1) the incumbent seller (S; the ILEC); (2) the buyer (B; the CLEC or enterprise end-user); and (3) the potential facilities-based entrant (E). In order to provide end-user services, B must purchase one unit of output from S or, if available, one unit from E. We have a two-period model, where in the first period a buyer and seller sign a contract or not, and a potential entrant enters or not. In the second period, Bertrand price competition occurs if there is entry. Legal and Economic Public Policy Studies www.phoenix-center.org In order to evaluate the effects of quantity discounts on entry, we consider the case where B has demand for 2 units of the input, with value $1 each. It is assumed that the buyer can extract all surpluses from its customers. The seller S is able to supply all the inputs needed by B and can produce 0, 1, or 2 units at $0.50 each. For simplicity, we assume that there are no other costs. The entrant E knows its costs, c e , before its entry decision; the other participants do not know c e , but do know that c e is uniformly distributed on the interval [0, 1]. The entrant E can only provide 1 of the 2 units needed by B, so one unit is provided as a monopoly by S. 21 If there is no contract and no entry, then S sells 2 units to B for $1 each for a profit of $1 [= 1 + 1 -½ -½]. The profits for both B and E are zero. If there is entry, then the price for the contested unit is P = max{½ , c e } and the price for the monopoly unit is $1. If E is more efficient than S (c e < ½), then the profit for S is ½, the profit for B is ½, and the profit for E is ½ -c e . Alternately, if E is less efficient than S (c e > ½), then profit for S is c e , profit for B is (1 -c e ), and profit for E is zero. If there is some positive level of sunk-entry costs, then E enters only if the expected profit is positive ( E π′ > 0). If there is no contract, entry occurs only if c e < ½, and the probability of entry is given by φ = Pr(c e < ½) = ½.
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(1)
From the discussion above, it follows that without a contract, the expected profit for S is
and the expected profit for B is
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The entry deterring effects of BellSouth's "Fast Packet Option," where large discounts on high-capacity circuits are linked to purchases of BellSouth's frame relay services, can be illustrated using a similar model to that presented here. Importantly, the buyer will not sign a contract that renders a profit less than ¼, since the expected profit without a contract is ¼. Similarly, the seller will not sign a contract that will reduce its profit below ¾. The task, then, is to show that the seller and the buyer will voluntarily sign a quantity discount contract that prevents entry, and they will do so only if their expected profits are at least as large as those computed in Eqs. (2) and (3). Now, consider a simple quantity discount contract t = (P 1 , P 2 ), where P 1 is B's payment to S for one unit and P 2 is B's payment to S for two units. So, the marginal price of the second unit is P 2 -P 1 . The buyer will purchase the second unit from E only if the entrant's price is less than the marginal price of the second unit from S. Call this price P , which must obey the constraint .
In the presence of this contract, the entrant enters with probability φ '= max{0, P 2 -P 1 }. (4) The buyer will sign the contract t only if P 2 ≤ 7 / 4 (so that B's profit is at least ¼). The optimal contract solves φ '= (P 1 -½) + (1 -φ ')(P 2 -1)
The solution to the optimal contract is ) , ( 4 6 * 1 4 7 * 2 = = P P , where the marginal price of the second unit, P , is only ¼. Note that the price for one unit under the contract substantially exceeds the price without the contract. This price difference ( 7 / 4 -1) represents a penalty on B for defecting to the entrant.
Under the contract, the expected profit to the seller is
which is a higher expected profit than without the contract. The expected profit to the buyer with the contract is
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If the entrant's price does not satisfy this constraint, then B's profit would be less than ¼.
Phoenix Center for Advanced Legal and Economic Public Policy Studies www.phoenix-center.org So, the buyer will also sign the contract since its expected profit is unchanged.
What is the effect of the quantity discount contract t between the buyer and seller? With a marginal price of the second unit being ¼ under the contract, the entrant will not enter unless c e < ¼, which occurs with probability ¼. Without the contract, the probability of entry was ½. Thus, the contract reduces the probability of entry. Importantly, quantity discount contract deters efficient entry (entrants with cost, ¼ < c e < ½), and therefore reduces social welfare. Now, consider a scenario where the incumbent is required to offer its output at a cost-based rate of ½ per unit (i.e., cost-based pricing of unbundled elements). Is there a contract that both the seller and buyer will sign that will deter efficient entry? The answer is no. With cost-based pricing, there is no entry-deterring contract that the seller is willing to sign (that is, it is profitable). Thus, an unbundling regime with cost-based prices eliminates the ability of the seller to use a contract to deter efficient entry.
IV. Conclusions and Policy Implications
A number of important policy conclusions can be drawn from the preceding analysis. First, the quantity-discount contract reduces entry even though the entrant may be more efficient than the incumbent. Since the contract keeps out more efficient entrants, the contract is socially inefficient, even though the contract is privately beneficial to both firms. In essence, the contract is an agreement between the seller and buyer to expropriate some gains that might accrue to the customers of the buyer (i.e., end users) due to entry by a more efficient entrant. It is this expropriation of potential gains to end users that make the mutually beneficial contract possible.
A second and very important policy implication of the model relates to wholesale access to high capacity facilities. It is clear from the model that requiring the ILECs to sell high-capacity circuits on a wholesale basis at economic cost can eliminate the entry deterring effects of the contract by making entry-deterring contracts unprofitable. With cost-based access, entry occurs if and only if it is efficient, and efficient entry is not deterred. Thus, in the context of high capacity circuits, the theory indicates that circuits should be made available to CLECs at cost-based rates (e.g., TELRIC).
The analysis also suggests that for cost-based access to provide an effective solution to entry deterrence effectuated through Special Access quantitydiscount contracts, the cost-based access must be without use restrictions historically applied to the facilities. 23 These anticompetitive use restrictionswhich relate primarily to the mix of traffic carried over the circuit -have rendered the wholesale, cost-based access a worthless alternative to Special Access services. For example, the competitive carrier PaeTec observed:
[T]he co-mingling and use restrictions applicable to conversion of special access circuits to UNE combinations render that cost based alternative for leasing the same facilities as economically and operationally impractical. 24 To ensure efficient entry is not deterred but encouraged, when the Commission mandates unbundling it should ensure that the facilities should be unbundled and made available at cost without regard to the use of the facility, including the mix of traffic carried over that facility. Use restrictions are unnecessarily regulatory and encourage inefficient entry decisions. The Commission now appears to recognize the inefficiency of use restrictions and, with the one narrow (though potentially dangerous) exception of limiting an ILEC's unbundling obligation to a total of two DS3s per requesting carrier to any single customer location, made high-capacity circuits available without use restrictions in the TRO. 25 As the Commission prepares to issue its next version of its unbundling rules, the Special Access case study presented herein serves as a "canary in the coal mine" regarding the design of effective pro-entry competition policy. Indeed, if there is no entry in a sector comprised exclusively of the largest carriers and customers in America, then there is a serious market failure present and, by extension, a failure of the Commission to establish effective pro-entry policies.
23
The TRO eliminated such use restrictions, but as the D.C. Circuit eviscerated the FCC's unbundling rules in toto in USTA II, United States Telecom Association v. FCC, 359 F.3 rd 554 (D.C. Cir. 2004) , how the Commission will approach this issue when it issues its next set of unbundling rules is unclear.
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Comments of PaeTec Communications, Inc., RM No. 10593 (November 27, 2002) at 3. 25 See TRO at ¶ 324.
